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ES-11:  Carbon Capture and Storage or Reuse (CCSR)

1. Policy Description:  

a. Lay description of proposed policy action:  

Carbon capture and storage or reuse (CCSR) involves capturing carbon and either (1) sequestering it in a geologically sound reservoir or (2) reusing the carbon to aid in oil and natural gas extraction or as a feedstock for industrial processes, and perhaps eventually as a feedstock that when combined with water can be reformed into liquid fuels.  Carbon can and is captured in oil and natural gas extraction; natural gas can have only up to 2.5% CO2, and some gas fields have a much higher concentration.  Excess CO2 is removed and is currently typically emitted to the atmosphere.  Carbon can also be captured in the process of gasifying coal to liquid fuels.  This process is well established in the chemical industry and forms the basis for Integrated Gasification Combined Cycle electricity generating plants.  Potentially, carbon could also be captured directly from the atmosphere.  

Policies to encourage CCSR could include a state agency or department within an existing agency tasked with promoting CCSR, evaluation studies to identify geologically sound reservoirs, R&D funding to improve CCSR technologies, financial incentives to capture and store carbon or to capture and reuse it, and/or mandates to capture and store carbon or capture and reuse it. 

b. Policy Design Parameters:

i. Implementation level(s) beyond BAU: 

[Eric Ames & Josh Epel suggested language:  
The TWG proposes to task an existing or new state agency to provide technical resources for carbon sequestration, including an evaluation of suitable storage sites, and possibly the administration of financial incentives.  The group has not decided whether implementation should include financial incentives, mandatory measures, or both.  Further work is needed to identify regulatory, technical, and economic factors affecting the use of acid gas injection in New Mexico.    

The group recommended separate analyses of CCSR for power plants and the oil and gas industry.  With respect to the oil and gas industry, the group suggested focusing on acid gas injection at natural gas processing plants.  In addition, carbon emissions from fluid catalytic cracking units at oil refineries should be evaluated.  With respect to the electrical utility industry, the group recommended focusing on carbon sequestration from IGCC and advanced pulverized coal plants, since there are no known commercial examples of carbon sequestration from conventional pulverized coal power plants.  The TWG did not offer any specific recommendations for quantification.]  

ii. Timing of implementation:  

TBD
iii. Implementing parties:  

As noted above.

iv. Other

c. Implementation Mechanism(s): Indicate which mechanisms may be used, and describe the specific approach that is proposed

i. Funding mechanisms and or incentives

ii. Pilots and demos

iii. Research and development

iv. Identification and elimination of regulatory obstacles

v. Development of regulatory mandates

2. BAU Policies/Programs, if applicable: 

a. [Eric Ames’ suggestion/TWG 10:  New Mexico currently does not have any written policy encouraging the use of CCSR.  However, New Mexico does have a regulation authorizing acid gas injection for the oil and gas industry, and has permitted acid gas injection wells in the Permian Basin.  Moreover, New Mexico does have a policy, implemented through the air quality permitting process, requiring the consideration of IGCC as the best available control technology for new electrical generating units.]
3. Types(s) of GHG Benefit(s):

a. CO2:  If carbon is successfully stored in appropriate geological reservoirs, the net emission of carbon is effectively zero.  If carbon is reused to make liquid fuels, then when those fuels are combusted, there would be carbon emissions at a rate comparable to natural gas.

b. CH4

c. N2O

d. HFC’s, SFC’s

e. Black Carbon:  To the extent that coal is gasified rather than combusted directly (as in the case of IGCC), black carbon emissions from the coal that would otherwise be combusted will be reduced or eliminated.   

4. Types of Ancillary Benefits and or Costs, if applicable:

a. Implementing CCSR technology could lead to economic development within New Mexico, especially if New Mexico becomes a leader in these technologies and could export this expertise to other states and countries. 

b. Reusing carbon by reforming it into liquid fuels may provide New Mexico with an alternative industry to natural gas extraction as gas fields are depleted. 

c. During the process of gasification, many of the criteria air pollutants that would have resulted from direct combustion of coal can be eliminated, lowering health impacts and associated health costs.

d. [Eric Ames’ suggestion/TWG 10:  Acid gas injection entirely eliminates the emission of sulfur dioxide and hydrogen sulfide removed from field gas.  

e. Acid gas injection replaces or reduces the capital and O&M costs associated with sulfur control equipment at natural gas processing plants.]
f. Storing carbon in geological reservoirs carries with it a risk that the carbon would eventually leak out.  If this happens, carbon storage would serve only to delay carbon emissions.  There is also a risk, though perhaps small, of a sudden release of carbon from reservoirs.  If near populated areas, a sudden substantial release could be dangerous.   

g. [Bernie Zak’s suggestion:  If carbon dioxide could eventually be cost-effectively captured from the atmosphere for reuse as a fuel feedstock, in the very long term, this process could free all countries from the threat of fossil carbon resource depletion. The carbon recycling process would, of course, require an external non-carbon energy source.]
5. Estimated GHG Savings and Costs Per MMTCO2e: 

a. Summary Table of:

i. GHG potential in 2010, 2020, 2050

ii. Net Cost per MMTCO2e in 2010, 2020, 2050

b. Insert Excel Worksheet showing summary GHG reduction potential and net cost

c. [Eric Ames’ suggestion/TWG 10:  GHG reduction potential and net cost should be determined separately for (1) acid gas reinjection at natural gas processing plants, and (2) CCSR at IGCC plants.]
6. Data Sources, Methods and Assumptions:

a. Data Sources

b. Quantification Methods

c. Key Assumptions 
7. Key Uncertainties if applicable:

a. Benefits 

b. Costs 

8. Description of Ancillary Benefits and Costs, if applicable: 

a. Description of issue #1

b. Description of issue #2

9. Description of Feasibility Issues, if applicable:

a. Description of issue #1

b. Description of issue #2

10. Status of Group Approval:

a. Pending

b. Completed
11. Level of Group Support: 

a. Unanimous Consent

b. Supermajority

c. Majority

d. Minority

12. Barriers to consensus, if applicable (less than unanimous consent):

a. Description of barrier #1

b. Description of barrier #2

ES-12:  Methane Reduction in Oil & Gas Operations

1. Policy Description:  

a. Lay description of proposed policy action:  

[Eric Ames’ suggestion/TWG 10:  There are a number of ways in which methane emissions in the oil and gas industry can be reduced.  Natural gas consists primarily of methane; therefore, any leaks during production, processing, and transportation/ distribution should be addressed.  In addition to reducing GHG emissions, stopping these leaks is economically beneficial because it prevents the waste of valuable product.

The EPA Natural Gas STAR program offers numerous methods of preventing leaks.  These methods, called Best Management Practices (BMPs) and Partnership Reduction Opportunities (PROs), are divided by industry subsector:  production, processing, and transportation/ distribution.


Preventive maintenance:  Reduces emissions by improving the overall efficiency of the gas production and distribution system; minimizes the chance of leaks.


Reduce flashing losses:  As the pressure on the liquid natural gas in a storage tank, well, compressor station, or gas plant drops, some of the lighter compounds dissolved in the liquid are released or “flashed.”  Some of the compounds that are liquids at the initial pressure/temperature transform from a liquid into a gas/vapor and are also released or “flashed” from the liquid.  The flashed gas can be captured rather than vented to the atmosphere.

Replace wet seals with dry seals:  Dry seals lead to fewer leaks than wet seals. Dry seals use high-pressure gas to seal the compressor and emit less methane, have lower power requirements, improve compressor and pipeline operating efficiency and performance, enhance compressor reliability, and require significantly less maintenance.

Compressor rod & ring replacement:  Replacing worn compressor rod packing rings and rods results in operational benefits, reduced methane emissions, and cost savings.  Gas leaks from compressor rods represent one of the largest sources of emissions at natural gas compressor stations.

Low-bleed, air-based pneumatic devices:  Replacing high-bleed devices with low-bleed devices, retrofitting, and improving the maintenance of high-bleed pneumatic devices are proven approaches to profitably reducing methane emissions.  Natural gas emissions from pneumatic control devices are one of the largest sources of methane emissions in the natural gas industry.

Pump-down techniques prior to maintenance:  Using fixed and portable compressors to lower pipeline pressure prior to maintenance and repair significantly reduces methane emissions and saves money.  Pipeline pump-down techniques remove product from the section of pipeline under repair, thereby reducing the volume of natural gas vented to the atmosphere.

Venting deliquification:  Venting deliquification occurs when natural gas is decompressed from liquid to gas.  Some gas escapes to the atmosphere.






Policies to implement these practices include education/information exchange, financial incentives, and mandates or standards that require certain practices.

b. Policy Design Parameters:

i. Implementation level(s) beyond BAU:  

The proposed policy would implement all BMPs and PROs through incentives.  The TWG suggested that a 40-60% improvement in capturing vented methane by 2012 was a target that could reasonably be achieved.  The TWG suggested that by 2050, it might be possible to capture 90–95% of vented methane.

ii. Timing of implementation:  

As noted above.
iii. Implementing parties:  
Oil and gas production, processing, and transportation/distribution companies
iv. Other

c. Implementation Mechanism(s): Indicate which mechanisms may be used, and describe the specific approach that is proposed

i. Information and education

ii. Technical assistance

iii. Funding mechanisms and or incentives

iv. Voluntary and or negotiated agreements

v. 
vi. Market based mechanisms

vii. Pilots and demos

viii. Research and development

ix. Reporting

x. Registry

xi. Other? 

2. BAU Policies/Programs, if applicable: 

a. Some companies practice the measures outlined above, but currently there is no state or federal requirement for any company to implement any of these measures.  


3. Types(s) of GHG Benefit(s):

a. CO2:  

b. CH4:  This policy could result in significant reductions of methane emissions in the Oil and Gas industry.

c. N2O

d. HFC’s, SFC’s

e. Black Carbon:  

4. Types of Ancillary Benefits and or Costs, if applicable:

a. Proportionally more natural gas will get to market rather than being consumed or lost in the production and distribution process.  

b. Companies could increase their sales, and possibly their profits, by selling rather than wasting valuable product.
5. Estimated GHG Savings and Costs Per MMTCO2e: 

a. Summary Table of:

i. GHG potential in 2012, 2020, 2050

ii. Net Cost per MMTCO2e in 2012, 2020, 2050

b. Insert Excel Worksheet showing summary GHG reduction potential and net cost

6. Data Sources, Methods and Assumptions:

a. Data Sources

b. Quantification Methods

c. Key Assumptions 
7. Key Uncertainties if applicable:

a. Benefits 

b. Costs 

8. Description of Ancillary Benefits and Costs, if applicable: 

a. Description of issue #1

b. Description of issue #2

9. Description of Feasibility Issues, if applicable:

a. Description of issue #1

b. Description of issue #2

10. Status of Group Approval:

a. Pending

b. Completed
11. Level of Group Support: 

a. Unanimous Consent

b. Supermajority

c. Majority

d. Minority

12. Barriers to consensus, if applicable (less than unanimous consent):

a. Description of barrier #1

b. Description of barrier #2

ES-13:  CO2 Reduction from Fuel Combustion in Oil and Gas Operations

1. Policy Description:  

a. Lay description of proposed policy action:  

There are a number of ways in which CO2 emissions in the oil and gas industry can be reduced, including (1) new efficient compressors, (2) optimize gas flow to improve compressor efficiency, (3) improve performance of compressor cylinder ends, (4) capture compressor waste heat, (5) replace compressor driver engines, and (6) waste heat recovery boilers.

[Eric Ames’ suggestion/TWG 10:  The group agreed to address these policies in three separate categories given the wide range of costs and technologies involved: (1) compressor efficiency improvements, (2) waste heat recovery for compressors and boilers, and (3) replacement of gas-driven compressors with electrical generators.  Of the three categories, the group agreed that the focus should be the efficiency improvements and waste heat recovery.  Compressor replacement was deemed to be less fruitful area for analysis because of the high cost of new compressors relative to the GHG reduction potential (e.g., switching the compressor fuel from gas to electricity simply moves the GHG production to another locale.)]

Policies to encourage these practices include education/information exchange, financial incentives, and mandates or standards that require certain practices.

b. Policy Design Parameters:

i. Implementation level(s) beyond BAU:  


Given the wide range of technologies and costs involved, the TWG agreed to focus on three categories: (1) compressor efficiency improvements, (2) waste heat recovery for compressors and boilers, and (3) replacement of gas-driven compressors with electrical generators.  Of these three, the TWG suggested focusing on incentives to improve the efficiency of compressors, including deployment of CHP systems that could sell excess power back to the grid, as well as electrically powered compressors.
ii. Timing of implementation:  

TBD
iii. Implementing parties:  
Oil and gas production, processing, and transportation/distribution companies.
iv. Other

c. Implementation Mechanism(s): Indicate which mechanisms may be used, and describe the specific approach that is proposed

i. Information and education

ii. Technical assistance

iii. Funding mechanisms and or incentives

iv. Voluntary and or negotiated agreements

v. 
vi. Market based mechanisms

vii. Pilots and demos

viii. Research and development

ix. Reporting

x. Registry

xi. 
2. BAU Policies/Programs, if applicable: 

a. Some companies practice the measures outlined above, but currently there is no state or federal requirement for any company to implement any of these measures.  

3. Types(s) of GHG Benefit(s):

a. CO2:  CO2 emissions would be reduced directly by implementing these measures.

b. CH4:  

c. N2O

d. HFC’s, SFC’s

e. Black Carbon:  There are no expected black carbon reductions from these measures.

4. Types of Ancillary Benefits and or Costs, if applicable:

a. Proportionally more natural gas will get to market rather than being consumed or lost in the production and distribution process.  

b. Some of the criteria air pollutant emissions that would have resulted from less efficient compressors would be eliminated, lowering health impacts and associated health costs.
5. Estimated GHG Savings and Costs Per MMTCO2e: 

a. Summary Table of:

i. GHG potential in 2012, 2020, 2050

ii. Net Cost per MMTCO2e in 2012, 2020, 2050

b. Insert Excel Worksheet showing summary GHG reduction potential and net cost

c. [Eric Ames’ suggestion/TWG 10:  GHG reduction potential and net cost should be determined separately for (1) compressor efficiency improvements, and (2) waste heat recovery.]
6. Data Sources, Methods and Assumptions:

a. Data Sources

b. Quantification Methods

c. Key Assumptions 
7. Key Uncertainties if applicable:

a. Benefits 

b. Costs 

8. Description of Ancillary Benefits and Costs, if applicable: 

a. Description of issue #1

b. Description of issue #2

9. Description of Feasibility Issues, if applicable:

a. Description of issue #1

b. Description of issue #2

10. Status of Group Approval:

a. Pending

b. Completed
11. Level of Group Support: 

a. Unanimous Consent

b. Supermajority

c. Majority

d. Minority

12. Barriers to consensus, if applicable (less than unanimous consent):

a. Description of barrier #1

b. Description of barrier #2
� For a complete list, see � HYPERLINK "http://www.epa.gov/gasstar/techprac.htm#tabnav" ��http://www.epa.gov/gasstar/techprac.htm#tabnav�





	
	
	

	
	
	

	New Mexico Environment Dept.
	1
	Center for Climate Strategies

	www.nmenv.state.nm.us
	
	www.climatestrategies.us

 


	
	
	

	
	
	

	New Mexico Environment Dept.
	2
	Center for Climate Strategies

	www.nmenv.state.nm.us
	
	www.climatestrategies.us

 



